BROOKHFAVEN

™ ATy AT

NATIONAL LABORATORY

Superconducting

Magnet Division http://www .bnl.gov/magnets/staff/gupta/

35 mm Dipole End Fields

and
Optimum Positioning of the 3-pole Wiggler

(efficient use of end space)

Ramesh Gupta
Superconducting Magnet Division

Ramesh Gupta, Superconducting Magnet Division Dipole Ends, March 9, 2007 Slide No. 1



BROOKHEVEN

™ T

NAL LABORATORY Topics Covered

Superconducting
Magnet Division

« Analysis of the Present Ends
* How to make ends more efficient

Also more efficient use of the space at the magnet ends
* Future topics (not this presentation)

Dipole and 3-pole wiggler modeled together for

optimum positioning of the three pole wiggler

Previous LS2/NSLS presentations can be found at:

http://www.bnl.gov/magnets/Staff/Gupta/Talks/NSLS2-internal
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V- VECTOR FIELDS

Dipole Ends, March 9, 2007

« Two iron end faces are
parallel to each other.

* Thus they are not
perpendicular to the beam
entering and exiting the
magnet. Thus one would
expect end focusing.

* If desired, we can make
sector magnets where end
faces are perpendicular to
the beam.
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« Mechanical design of the
coil assumes circular ends.

* The magnetic model
conforms to this.

* However, coils can be made
racetrack to minimize end
space (see a later
transparency for more details)

Vector Fi

saftware for electramagns
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calculations are more
accurate in describing
body fields).
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BROOKHRVEN | Axial Variation of the Field Along
Superconducting the Beam Axis (magnet is curved)
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COIL Model of an end in an
earlier design

d o

Race track coil ends are
«] |less wasteful (space-wise) Saddle coils

Model of the current ends However, the space in coil end region is still not

(circular ends takes too much space | ysed in creating field (since there is no iron).

— not productive in creating field) Next few slides:

How to make a productive use of this space!
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Sfivercamiuetg in Magnetic Length Due to Coil Ends
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An investigation to see if magnetic
length can be determined by pole only
and loss in length due to coil ends can
be freed-up for other purpose.

Likely to be more beneficial in low field
_ magnet (such as this) where iron
] defines the field shape.

_ Raf:etrack coil

lllllllllllll
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Saddle coil

Saddle coil with extended pole
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Iron pole extended to
extend the field region
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End Iron Cap Shield to Trim Fringe Field
(takes space but may improve field quality)
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Regular iron

Racetrack coils
(not included in

this comparison)
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BROOKHRVEN | Recovering Lost Space in Racetrack

Superconducting Coil Ends By Extending Pole

Magnet Division

With some adjustments, one can get similar gains in racetrack coils too.

Space freed-up (available for other purpose) is ~15+ cm between two

magnet ends. (Note: we are partly taking advantage of low field in poles).

Present Design

Extended Pole Too Greedy

Ramesh Gupta, Superconducting Magnet Division Dipole Ends, March 9, 2007 Slide No. 10



BROOKHFVY . .
wiontisrortony | Gnace Savings by Extending Pole
Superconducting
Magnet Division
G/hdarf2007 11:18:05 UNITS
Length mm
tagn Flux Density T
_— ———— e = o o - hdagn Field Am!
Y \" hdamn O ralar Cat M
) <
028 \ Extended pole
'h Conductivity Smm’
! | Current Density Amm <
! Al Power W
0.3 | § Farce N
;I || Energy J
Conventlonal ——=> | | PROBLEM DATA
- | |s2-cud-3Bmm-no-tooth.op3
0.25 ! [ TS A hdacmndnebatio
y |
| | «—=—Too greedy
0 2 | WM 007 16 M43
| -
H
:I |I 0.35
0.15 ". l i \
*. 1
ll 'l 0.25]
0.1 ' | 02
LI 1
II ll 0.15] :
0.05 c .-
\t 0.05] \ :
Xcoord 50.0 52.2086223 58.8340982 69.875256 85.3301421 105.196023 S T MRt N e ”'°§i‘3“9_ aier vt
Ycoord 0.0 0.0 0.0 0.0 0.0 0.0 SRR R L ik, (N
Z coord.0577E-12 332.099659 664.140567 996.063983 1327.81119 1659.32349
Component: BMOD, Integral = 561.903649776927

____ Component: BMOD, Integral =
_ Component: BMOD, Integral =
_ .__ Component: BMOD, Integral =

Ramesh Gupta, Superconducting Magnet Division

582.664705074148
528.902247339783
528.902247339783

Field fall off in conventional
case (scale adjusted for

Vector Fields E more details)

software for slectromagnet
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Work under proqgress
Yimml 250 » Good field quality (2d) obtained.

* Even though this magnet has
higher physical aperture, good
field aperture requirements are
assumed to be the same as in 35
mm aperture dipole.

Important issue:
« Match power supplies

* Minimize end space (more in
larger aperture dipoles)
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 Coil ends have been examined

(including some interesting variations in the base line design).
 Significant space can be released.

This design study, if desired, will need some guidance.
* Next higher priority NSLS2 tasks:

» 90 mm aperture dipole
» Combine 3-d design of 3 pole wiggler and dipole

» Optimum positioning of the 3-pole wiggler (including space

minimization)
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